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Abstract 
In recent years, there has been growing interest in the inventory inaccuracies in the newsvendor problems, which are costly and 
prevalent in many industries. Innovative products, which are characterized with short lifecycle and unpredictable demand, are 
especially suffered by the inventory inaccuracies. Based on the one-shot decision theory (OSDT), a scenario-based inventory model 
(newsvendor-OSDT) has been proposed for the newsvendor problems for innovative products. In this article, within the framework 
of newsvendor-OSDT, we consider two cases: (a) the retailer ignores the inventory errors; (b) RFID technology is used to reduce 
or eliminate the errors. Based on the theoretical analysis and computational simulation, the article aims at addressing the questions: 
does the inventory inaccuracy tackled using newsvendor-OSDT? Within the framework of newsvendor-OSDT, does the RFID 
contribute to the inventory inaccuracies? This article will construct the newsvendor models for innovative products with inventory 
inaccuracies and put forward managerial implications.   
© 2016 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of KES International. 
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1. Introduction 
The classic newsvendor models are regarding as the fundamental models in the supply chain management. The 
optimal order is obtained for maximizing the expected profit demand when probabilistic demand information is given. 
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So far, many papers related to the newsvendor problem have been published (Su, 2008; Qin et al., 2011). The 
newsvendor model often assumes no discrepancies between recorded inventory and actual inventory. However, 
inventory records are usually inaccurate due to many reasons in practice (Xu et al., 2012).  
As Fleisch and Tellkamp (2005) pointed out, the inventory inaccuracy problem can be solved by non-technological 
and technological approaches. The non-technological approach are more managerial-driven and often cost effective. 
The technological approach secures accurate inventory through automatic identification (Auto-ID) technology, such 
as radio frequency identification (RFID) technology. Since RFID technology can effectively trace material flows and 
reduce inventory errors, many researchers have utilized RFID technology both into the empirical and theoretical 
analysis for supply chain management (DeHoratius and Raman, 2008; Whang, 2010; Fan et al. 2015).  
Our decision model is derived from one-shot decision theory (OSDT). Guo (2011) initially proposed the OSDT for 
dealing with one-shot decision problems. Several kinds of one-shot decision making problems have been researched 
in papers (Guo, 2011; Guo, 2014). For innovative products (Fisher, 1997), Guo and Ma (2014) investigated a 
newsvendor models with the one-shot decision theory (Newsvendor-OSDT). Within the framework of OSDT, the 
different behaviors of decision makers result from the different personalities. This paper investigates the effect of 
RFID technology in the Newsvendor-OSDT and intends to answer the following questions. Does the inventory 
inaccuracy tackled using newsvendor-OSDT? Within the framework of newsvendor-OSDT, does the RFID contribute 
to the inventory inaccuracies?  
2. The Models of Newsvendor-OSDT 
In this section, we utilize OSDT to construct the newsvendor model, which is a fundamental model in supply chain 
management models. In a single period newsvendor model, especially for innovative products (Fisher, 1997), the 
retailer has only one chance to determine the order quantity and one and only one demand will occur. It is reasonable 
that the retailer needs to contemplate which demand ought to be taken into account before ordering products. The 
retailer chooses one demand (focus point) amongst all possible ones while considering the likelihood to which the 
demand will appear in the future and the satisfaction level that the demand can bring about for an order quantity. The 
retailers are divided into active, passive, apprehensive and daring personalities according to which type of demand 
(scenario) they focus on (shown in Table 1). 
 
Table 1. Four types of retailers (focus points) 
 
satisfaction 
higher lower 
Likelihood 
higher active passive 
lower daring apprehensive 
 
 
The retailer’s profit is: 
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where q is the order quantity, W is the unit wholesale price, x is the uncertain demand, R is the exogenous unit revenue 
with WR ! . Any excess product can be salvaged at the unit salvage price 0!oS  with oSW ! . If there is a 
shortage, the unit opportunity cost is 0!uS . 
The plausible information of the demand x is represented by a relative likelihood function )(xDS , that is, 
 
],[],[: oulD ddS .                                                                                                                                              (2) 
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)(xDS  is strictly quasi-concave continuous,  ),( ulc ddd  , 1)(  cD dS , 0)(  lD dS  and 0)(  uD dS . It 
should be noted that )(xDS  is used for representing the relative degree to which some demand will occur. It can be 
obtained by normalizing the probability density function or the probability mass function. The highest profit of retailer 
is  
 
uu dWRr )(  .                                                             (3) 
 
If setting, uo SSW t , the lowest profit of retailer is  
 
WdSddRdr uolull  )( .                                                  (4) 
 
The satisfaction function of the retailer is the following strictly increasing function of the profit r , 
 
]1,0[],[: oul rru ,                                            (5) 
 
where 0)(  lru  and 1)(  uru . 
 
Active focus point: The active focus point of an order quantity q , denoted as )(1 qx
 , is 
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)(1 qx
  is a demand that has a higher possibility degree and a higher satisfaction level for an order quantity q . 
 
Passive focus point: The passive focus point of an order quantity q , denoted as )(2 qx
 , is 
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)(2 qx
  is a demand that has a higher possibility degree and a lower satisfaction level for an order quantity q . 
 
Apprehensive focus point: The apprehensive focus point of an order quantity q , denoted as )(3 qx

, is 
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)(3 qx

 is a demand with a lower possibility degree and a lower satisfaction level for an order quantity q . 
 
Daring focus point: The daring focus point of an order quantity q , denoted as )(4 qx
 , is 
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)(4 qx
  is a demand with a lower possibility degree and a higher satisfaction level for an order quantity q . 
  For one order quantity, more than one demand might exist as one type of focus point. We denote the sets of four 
types of focus points of an order quantity q  as )(1 qX , )(2 qX , )(3 qX and )(4 qX , respectively.  
In the newsvendor problem, the retailer contemplates that the focus point is the most appropriate scenarios (demand) 
for each order quantity and chooses one order quantity which can bring about the best consequence (highest 
satisfaction level) with the assumption that only focus points come true. The optimal order quantities are obtained as 
follows: 
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3. The Newsvendor-OSDT with RFID    
We examine the utilization of RFID technology in the newsvendor-OSDT models. We define a ratio D  to model 
the impact of inventory errors (shrinkage quantity): D  reflects the percentage of inventory error. The retailer’s profit 
function (1) becomes   
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Since the retailer has no information about the errors, he/she presumably make decisions as the inventory is accurate. 
Followed with (10)-(13), we have ݍଵఈכ ,ݍଶఈכ ,ݍଷఈכ andݍସఈכ , which are the optimal order quantities for active, passive, 
apprehensive and daring retailers, respectively. According to Guo and Ma (2014), we have the following propositions: 
Proposition 1. For active retailer, the optimal order quantity ݍଵఈכ  is the solution of the following equation: 
 
)()),,(( xxxru DSD  , ),( uc ddx .                                                           (15) 
 
Proposition 2. The optimal passive order quantity ݍଶఈכ  is the solution of the following equation: 
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where ),( Dqd pl  and ),( Dqd pu  are the horizontal coordinates of the intersections of )),,(( Dqxru  and 
)(1 xDS  within )],)min((,[ cl dqd D  and ]),,)[max(( uc ddqD , respectively.  
Proposition 3. The optimal apprehensive order quantity ݍଷఈכ  is the solution of 
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Proposition 4. The optimal daring order quantity is 
 
)/( DD   udq .                                                                                                                               (18) 
 
In order to derive the critical conditions for RFID implementation, we compare critical tag price ݐ௖ and the benefit 
of RFID for inventory error reduction. We obtain the following two propositions.  
Proposition 5. For four types of retailers, the daring retailer suffers largest loss from the inventory inaccuracy.  
Proposition 6. When )/( DD d Wtc , the daring retailer will utilize RFID technology for inventory error 
reduction; when )/( DD d Wtc , none of the four types of retailers will utilize RFID technology.  
4. Conclusions 
This paper examines the utilization of RFID technology in the newsvendor-OSDT models. We use the one-shot 
decision theory to analyze the newsvendor models for innovative products. The Newsvendor-OSDT with RFID are 
proposed and analyzed, and we show the value of utilizing RFID technology in the newsvendor-OSDT models. 
Moreover, the situations that the retailer is/isn’t willing to utilize RFID technology are discussed.  
The contribution of this paper are threefold. Firstly, a first formal analysis of RFID utilization in the newsvendor 
models when the intrinsic one-time feature related to the innovative products are considered. Secondly, introduce 
different personalities of the retailer into our models and show the value of RFID technology utilization where the 
retailers have four types of personalities. Thirdly, gains managerial insights into the different types (personalities) of 
retailers’ choices on whether to utilize RFID technology. 
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